We investigate differences in point of view (POV) between two objective documents, where one is describing the subject matter in a more positive/negative way than the other, and present an automatic method for detecting such POV differences. We use Amazon Mechanical Turk (AMT) to annotate sentences as positive, negative or neutral based on their POV towards a given target. A statistical classifier is trained to predict the POV score of a document, which reflects how positive/negative the document's POV towards its target is. The results of our experiments on a set of articles in the Arabic and English Wikipedias from the people category show that our method successfully detects POV differences.
Introduction
In many areas of public discourse, content creators strive for objectivity. Reporters try to report the facts without bias; judges are expected to write opinions that are not influenced by personal views; encyclopedias are committed to what Wikipedia calls a "neutral point of view" (NPOV), defined as ". . . representing fairly, proportionately, and as far as possible without bias, all significant views that have been published by reliable sources". 1 Even though objectivity is an important ideal, content creators cannot avoid being influenced by their background and context. There are two main reasons for this (Scheufele, 1999; Habermas, 2006; Littlejohn and Foss, 2010; D'Alessio and Allen, 2000) . First, there are always many different non-equivalent ways of conveying a given piece of information. By choosing one vs. the other, the content creator introduces part of his/her point of view (POV) into the discourse. For example, "his wars caused the death of more than a million civilians" (a translation of a sentence in the French Wikipedia) puts Napoleon in a more negative light than "more than a million civilians died in his wars", which in turn is more negative than "more than a million civilians died in the wars fought between him and his enemies". This is so because the chain of causality between Napoleon and people being killed is more explicit in the first sentence than in the third. None of these sentences is a violation of Wikipedia's neutral point of view policy.
The second reason for different objective points of view is that the selection of what information to present is also influenced by background and context. If for space reasons only one of two equally relevant facts about a politician -one positive, one negative -can be added to a newspaper article, then this choice impacts how positive/negative the article is. This is an unavoidable dilemma journalists face on a daily basis. It is usually impossible to include all available information.
We call the difference between two objective documents, where one describes the subject in a more positive/negative way than the other, a point of view difference or POV difference. This paper develops a method that detects POV differences and quantifies their magnitude.
The automatic identification of POV and POV differences is of high potential for content analysis in the social sciences -which we take to include the humanities in this paper. Early content analysis was motivated by concerns about the declining quality of public debate in modern mass societies and tried to answer empirically questions such as: Do the media live up to their own quality standards of factually accurate and ideologically unbiased reporting? Are no relevant facts omitted? Are all relevant POVs equally represented? (Krippendorff, 2004, 55ff.) There are also systematic reasons for the widespread empirical investigation of the evaluative positions taken by various speakers in the media. Our social world is permanently produced and reproduced, interpreted and criticized in social interactions of actors with their -often conflicting -intentions, values and reasons for actions (Berger and Luckmann, 1966; Habermas, 1984) . This activity leaves traces -interpretable symbols, text and images. Evaluative aspects are almost always of central importance for the social science research question that motivates a content analysis. Typical questions that scholars, readers, the public and practitioners ask are: How favorably are the objects (e.g., social groups, politicians, policies, countries, corporations) perceived? Do different groups of people (e.g., migrants, citizens of different countries) view a certain object differently in a systematic fashion? How can this be explained? Which effect will this have?
In most content analysis today, positive and negative presentation of subject are annotated -or coded -manually, an expensive and time-consuming method. To maximize intercoder agreement, the coding usually is restricted to explicit evaluative claims although some authors have also looked at stylistic means -such as irony and emotional language -for weakening or strengthening evaluations (Früh, 2011, 241-260) . The result of this type of manual analysis is usually an aggregate value of the variable of interest that can then be used to compare groups (e.g., French vs. U.S. newspapers) or to analyze changes over time.
These efforts have not resulted in a widely shared research methodology. This may be due to the problem that there will never be an "objective" standard of what would constitute a pure, neutral way of reporting (Krippendorff, 2004, 55-57) . Moreover, the subtle differences in evaluative tone and connotation that are of so much interest to social scientists are difficult to operationalize in a reliable way.
The approach presented in this paper overcomes these two problems of current content analysis. First, we develop a fully automatic method that is suitable for the analysis of large amounts of text and thereby reduces the obstacles that manual analysis and reliance on human coders present.
Second, while we acknowledge that the absolute assessment of POV is an important problem, we do not pretend to define an objective neutral standard in this paper. Instead, we cast the problem of assessing POVs as a relative problem and thereby avoid the difficulties inherent in attempting to define objective standards.
POV differences are also related to work on sentiment analysis in natural language processing (NLP). In contrast to most prior work in sentiment analysis, we are concerned only with objective language in this paper. For example, we do not address the analysis of editorials (which are intentionally opinionated) or of badly written Wikipedia articles (which violate the NPOV principle). The question as to how to automatically assess whether a piece of text written in objective language represents a positive or negative POV of the subject matter and to what extent has not been addressed before.
In addition to defining the problem of POV difference detection and proposing a method for solving it, we also provide an evaluation gold standard. It consists of articles and sentences from the Arabic and English Wikipedias that were annotated for POV and for POV differences using a combination of Amazon Mechanical Turk and student annotators. We chose the Arabic and English Wikipedias as the basis for our data set because we found that it contains many POV differences. This paper is organized as follows. Section 2 introduces and motivates the concept of POV difference. Section 3 presents data acquisition and preparation. We describe our approach to the detection of POV differences in Section 4. Section 5 presents experiments and evaluates results. In Section 6, we discuss our results. Section 7 covers related work. Finally, conclusions and a brief summary of planned future work are given in Section 8.
Point of view (POV) differences
As a concrete example for a POV difference consider the French and Spanish Wikipedia articles about Napoleon.
2 Both articles are objective and meet the neutral POV criteria of Wikipedia. However, there is a POV difference between them: the French article is more positive than the Spanish article. We can find instances of the two types of reasons for POV differences that we discussed above: (i) different ways of describing a certain fact and (ii) different ways of selecting subsets of facts.
An example of different descriptions of the same facts is the phrase "sus agresivas guerras de conquista" 'his aggressive wars of conquest' in the Spanish Wikipedia. This amounts to a negative evaluation of Napoleon. Nowhere in the French article are Napoleon's wars called aggressive. Instead, his readiness to attack and the speed of his campaigns are referred to in more positive words: "offensive immédiate" 'immediate offensive', "marche forcée" 'forced march', "impressionante de rapidité" 'impressive for its rapidity'.
An example of a different selection of facts is the number of casualties during the Peninsular war. Only the Spanish article gives an estimate (300,000), which potentially casts a negative light on Napoleon as someone who is responsible for the loss of many lives.
Our goal in this paper is to develop a method that detects and quantifies such POV differences. Our approach is to first train a classifier that detects absolute POV. We then calculate POV difference between two articles as the difference of the absolute POV scores.
Data acquisition and preparation
Our approach to estimating POV differences for a pair of documents is to estimate the absolute POV score for each of the two articles of the pair and then calculate the difference. This approach will be described in detail in Section 4. To build a POV difference detector and evaluate it, we need a gold standard. Our gold standard consists of two parts, one for absolute POV and one for POV differences. While we could limit ourselves to only evaluating our main task, the estimation of POV differences, we decided instead to also evalute the quality of absolute POV scores. In this section, we describe the two gold standards we need for executing this plan: the gold standard for absolute POV scores and the gold standard for POV differences.
Gold standard for absolute POV. We first must decide which unit of text to create the gold standard for. Even though we are interested in the evaluation of entire documents, we do not annotate documents for two reasons. First, most documents will contain a mix of different POVs, so that a single label gives a statistical classifier noisy information. Second, reading and evaluating an entire document takes a long time for an annotator and would make gold standard creation expensive.
On the other hand, our units cannot be too small -e.g., words or phrases -because POV is a complex phenomenon that cannot be judged reliably at such a low level; the sentences about Napoleon in the introduction are examples for this.
Based on this reasoning we choose the sentence as our annotation unit. We annotate two sets of 1200 sentences, one for Arabic and one for English. The Arabic (resp. English) set consists of the first 20 sentences of 60 Arabic (resp. English) Wikipedia articles from the category people. We selected articles about people that are well known in both Western culture and Arabic culture because they are more likely to have been written by experienced authors and therefore to have a high quality.
The second major decision concerns the classification scheme for POV. We define three POV classes: positive, neutral and negative. These classes cover the potential cases of POV. We need a neutral class since many sentences do not contain any information that implies positive or negative POV. The final decision concerns the annotators. We use Amazon Mechanical Turk (AMT). AMT has become a standard method for gold standard creation in NLP because annotations are of reasonable quality and comparatively low in cost (cf. (Alonso and Lease, 2011) ).
For many objective statements, it is clear which POV class -positive, neutral or negativeapplies to them. However, there is a certain subset of statements for which the decision is difficult. The different degrees of explicitness in describing a causal chain from Napoleon's actions to people dying in the introduction are a good example. As the statements become more explicit about the causal relation, at some point the sentence acquires a negative POV, but people differ as to when that point is reached. Figure 1 shows the interface of the AMT task. 3 We ask non-expert workers to provide annotations for POV, a difficult decision for a subset of sentences. Thus, the design of the HIT (Human Intelligence Task) in AMT is crucial: in order to get acceptable agreement, the AMT task must be simple and easy to understand; definitions must be clear and the annotation interface well-structured.
Definitions of the three POV classes are provided in the instructions: the sentence has a positive (resp. negative, neutral) POV toward the target if it states that the target did something positive (resp. negative, neutral) or is described in a positive (resp. negative, neutral) way. No direct information about the target is also rated as neutral. Four examples from Wikipedia articles are given to help workers understand the task: one for positive, one for negative, and two for the neutral POV class. One neutral example shows a sentence that is directly relevant to the target, but is neither positive nor negative. The other neutral example is a negative sentence that is not relevant to assessing the POV of the article towards the target -e.g., because it talks about historical background that the target is not involved in. Because we found almost no sentences that had a mix of positive/negative elements, we did not explicitly include this case in the instructions.
The instructions are appropriately adapted for Arabic and English. They state that the Arabic (resp. English) task is only for Arabic (resp. English) native speakers. Even though the workers of the Arabic task have to be Arabic native speakers, the language of the instructions is English. All AMT workers know English since the AMT platform has only an English interface; so English as instruction language does not impose any additional restrictions on eligibility.
Each task includes one of the 1200 selected sentences (in blue color), the target that the article the sentence is extracted from is about (top line in Figure 1 : "Mel Gibson"), and the surrounding paragraph (in black). To ensure sufficient context, we show to workers the entire paragraph containing the sentence to be annotated. Even though reading only the sentence is sufficient for the annotation task in most cases, sometimes it is difficult to determine the correct POV without reading some preceding or following sentences. For example, if the target sentence contains a pronoun, the annotator needs the context of the paragraph to resolve the reference.
We select one word from the sentence to be annotated randomly and render it in green. In the figure, the word is agency. The worker has to type this word in the corresponding answer field instead of using radio buttons or check boxes. We have found that this simple copying operation improves AMT annotation quality (Laws et al., 2011) .
Workers are asked to label the sentence with one of three labels: positive, neutral and negative, based on the POV of the sentence toward the target. In Figure 1 , the sentence to be annotated shows a negative POV towards the target (Mel Gibson), so we would expect the worker to annotate it as negative.
Incomplete assignments where the worker submits the task without giving all the required information and suspicious assignments where the worker spends only a few seconds on the task are rejected and republished to a different worker.
We use Fleiss' κ (Fleiss, 1971 ) (instead of Cohen's κ) to compute intercoder agreement because it can be applied when there are more than two raters and different items are rated by different raters (which is the case when using AMT). κ is .215 for Arabic, which is considered fair agreement; and .419 for English, which is considered moderate agreement (Landis and Koch, 1977) .
We assign a sentence to the class chosen by at least two of the three annotators if there is such a class. If the three annotators assign three different labels (positive, neutral and negative), we assign the sentence to the neutral class. The proportion of sentences that have agreement between two or more workers is .90 for Arabic and .95 for English. The difference between the agreement among the three workers and the agreement of the majority of workers (two workers) indicates problems with the quality of the AMT results. A number of workers did not follow the instructions very carefully. For example, some workers labeled sentences that are not directly relevant to the target as positive/negative, in violation of the instructions. Our impression is that one cause of such incorrect annotations is inexperience with AMT; in general, Arabic workers seem to have less experience than English workers.
Also, as we discussed above while there are many sentences that clearly belong to a particular POV class, other sentences are in the grey area between the two. One of the authors 4 assigned labels to a subset of Arabic sentences and compared them with the labels that were assigned to the sentences based on the majority-based gold standard label. We found that gold standard labels generally agree with our own judgments.
Table 1 (right) shows the distribution of labels. The positive class is more frequent than the negative class in both Arabic and English. The reason seems to be that the majority of people deemed worthy of a Wikipedia article are people like inventors, poets and athletes who are generally described in a positive way.
Gold standard for POV differences. As for the gold standard for absolute POV, we have to make decisions about three aspects for the gold standard for POV differences: unit of annotation, classification scheme and type of annotator.
For POV differences, our unit of annotation is a pair of Wikipedia articles. We need a pair of articles because a difference can only be annotated if the two things that we want to compare are represented. We have to go up to the level of documents because Wikipedias of different languages are not aligned on the sentence/paragraph level. We use Interwiki links to establish which articles in Arabic and English correspond to each other.
We use JWPL 5 to download articles that are in the people category and present in both the 20120114 Arabic and the 20111115 English Wikipedia. There are 16,000 such pairs.
We selected four categories that we sampled pairs of articles from. These categories are: Arab nationalists (5 pairs), Israeli nationalists (5 pairs), hand picked (5 pairs), and random (15 pairs). The motivation for the first two categories is that we expect strong POV differences for Arab and Israeli nationalists based on our personal knowledge of the two Wikipedias. Including these ten pairs ensures that a wide spectrum of POV differences is represented in the evaluation set. For the hand picked category, we selected people who are internationally well known both in the West and the Arab world. The motivation for this category is that we want to be able to present some results to the reader that are easy to interpret -without having to look up obscure personalities in Wikipedia. The random subset (15 pairs) is a standard random sample.
The length range of downloaded articles is 1-1128 sentences for English and 1-1050 sentences for Arabic. Short articles have many problems concerning quality and completeness and are often marked as stubs that require further work. We therefore impose the constraint that both articles must contain at least 50 sentences. We also exclude very long articles because they would make the annotation task too time-consuming and expensive.
The second design decision concerns the classification scheme. Here we propose a scheme with five different classes: much more positive, more positive, equal, more negative and much more negative. This scheme is more fine-grained than for absolute POV because a document pair is a rich source of information compared to a single sentence. There is sufficient information available to make more subtle distinctions such as between "more positive" and "much more positive".
The final design decision concerns the annotators. Here we decided against AMT because reading, understanding and evaluating a pair of documents is a complex and time-consuming task that does not correspond to the typical HIT on AMT. More importantly, we need annotators for the task that are highly proficient in both Arabic and English. This type of annotator is difficult to find on AMT; and it is difficult to verify a high level of proficiency in a language on AMT.
For these reasons, we decided to hire engineering master students at our university for the annotation task. They are all students in an information technology master's program, native The annotation setup is shown in Figure 2 . The annotator reads the Arabic and English Wikipedia articles and compares the two articles based on the articles' POV toward the target. The annotation guidelines state that information that is not directly related to the target must be ignored in the annotation decision and that the decision must be based solely on the contents of the two articles. Annotators are also instructed to not be influenced by their personal opinion, emotion or POV toward the target. The annotators have to justify their answers. In our experience, this helps the annotators to provide consistent and objective annotations.
Each pair of articles is annotated by three different annotators. We map the five point rating scale to [−2, −1, 0, 1, 2]; e.g., "much more positive" is mapped to 2. The gold standard score ∆ g POV for a pair of articles is then the average of the three scores given by the annotators (where the superscript g indicates "gold standard").
Intercoder agreement is α = .585 (Krippendorff, 2004) . This agreement is not as good as we would like it to be, but it is sufficient to evaluate our method; several other studies have published evaluation results based on gold standards with similar agreement (Bhardwaj et al., 2010; Brusk et al., 2010; Becker et al., 2012; Chen et al., 2012) . 
Method
Absolute POV classification. For the task of determining the absolute POV -positive, neutral, negative -of a sentence, we adopt a statistical classification approach and use the Stanford MaxEnt classifier (Manning and Klein, 2003) with default parameters.
We refer to the probability of the positive (resp. negative) class for a sentence s as PosScore (resp. NegScore):
For English, BOW and n-gram features are directly computed from text (as tokenized by the Stanford classifier) without any further linguistic preprocessing like lemmatization.
For Arabic, we investigate a number of different options for linguistic preprocessing. Arabic is a clitic language and highly inflectional. Normalization and lemmatization of Arabic text are beneficial preprocessing steps in many NLP applications. Lemmatization has been used widely in classification problems due to its ability to generate one form that matches many other related forms (Al Ameed et al., 2005) . Therefore, in addition to the non-lemmatized surface forms, we used two lemmatization types: stem and root. We use light stemming to extract the stem: only frequent suffixes/prefixes are removed. In contrast, a word is reduced to its corresponding root by removing all affixes, not just frequent affixes (Al Ameed et al., 2005) . We use the Arabic Text Mining tool for computing stems and roots. 7 We use the term "bag of words" to refer to all word-level features, including "bag of stems" and "bag of roots".
Estimation of POV differences. To estimate POV differences we first need an aggregate measure of absolute POV on the document level. For this purpose, we define a document's POVScore as follows:
where |d| is the number of sentences in the document. The POVScore is simply the difference of the averages of the PosScores and NegScores of the sentences of the article. This scoring method takes into consideration how positive or negative each sentence in the article is while ignoring any neutral meaning components. The higher POVScore(d), the more positive the article is. POVScore ranges from −1 to 1.
Our assumption is that most sentences of a Wikipedia article describe the target directly. This assumption can result in errors as we will discuss in Section 6.
We can now define the POV difference ∆ POV of a pair of articles as the difference of the POVScore of the English article and the POVScore of the Arabic article:
where d e is the English article of the pair and d a is the Arabic article of the pair.
Experiments and results
Absolute POV classification. We train MaxEnt in tenfold cross validation on the gold standard described in Section 3 using the BOW and letter n-gram representations described in Section 4. Folds were constructed in a way that ensures that all sentences from a particular Wikipedia article are in same fold. The baseline in our experiment is to assign all sentences to the positive class, the most frequent class in both Arabic and English. Table 2 gives evaluation results. The best result in each column is in bold. For Arabic, the classifier is better than the baseline for all six representations, both in accuracy and F 1 . The overall best results are achieved using the stem representation with letter n-grams: accuracy is .584, F 1 is .474. The problem of root-based lemmatization is that many words with the same root have different meanings (Al Ameed et al., 2005) . BOW without lemmatization ("BOW, tokens") performs less well because Arabic is highly inflected.
For English, accuracy is .608 and F 1 .533 using n-grams. Using BOW, accuracy is .587 and F 1 7 ❤tt♣✿✴✴s♦✉r❝❡❢♦r❣❡✳♥❡t✴♣r♦•❡❝ts✴❛r✲t❡①t✲♠✐♥✐♥❣ .506. The classifier outperforms the baseline by a fair margin in this case too. The best results are achieved using n-gram features.
All differences in accuracy and F 1 between the classifier and the baseline are statistically significant at p < .01. 8 However, the differences in accuracy and F 1 between using BOW and n-grams features are not significant. Estimation of POV differences. We use the classifiers that achieved the best results in the previous section for computing POV differences: n-grams on tokens for the English absolute POV classifier and n-grams on stems for the Arabic absolute POV classifier.
For each of the 30 gold standard pairs (Section 3), we run the Arabic (resp. English) classifier on all sentences of the Arabic (resp. English) article. We then compute the two document scores and the difference ∆ POV ({d e , d a }) (Section 4). Table 3 , shows examples for three Israeli, three Islamic/Arabic and three international personalities. Israeli personalities generally have more negative articles in Arabic than English. Islamic and Arabic personalities generally have more positive articles in Arabic than in English. International personalities also have more positive articles in Arabic than in English; we attribute this to our impression that Arabic Wikipedia authors tend to be more enthusiastic about the achievements of artists and athletes even if they are held in high regard in both the Arabic-speaking and the English-speaking world. We performed an error analysis for large divergences between true and predicted POV difference. The reason for divergences mostly seems to be that we use a simple BOW representation. We will illustrate this problem with two pairs of articles -Bouazizi and Moutanabbi (see marked points in Figure 3 ) -in the analysis we present in the next section.
Discussion
In our analysis of the errors we found that most of the cases with large divergences between automatically calculated POV difference and gold standard POV difference were due to the simple BOW representation we use -where we will use BOW in this section as a short hand for both bag of words and n-gram representations. This type of classifier is often not capable of detecting the subtle semantic nuances that are necessary to accurately assess absolute POV and POV differences. There are two main subcases of this general problem.
First, our assumption that all sentences in the Wikipedia article are describing the target is incorrect. (As in the rest of the paper we refer to the subject of the Wikipedia article as the target in this section.) There are sentences that describe people or events that have an impact on the life of the target, but are not directly about the target. These sentences can affect the system POVScore even though they are not communicating information relevant to the absolute POV of the article towards the target. Identifying the subject of a sentence (target vs. something else) is not possible using BOW.
A special case of this are passages in Wikipedia about artists that contain titles and descriptions of movies, novels and other works of art. Again, this information can affect the system POVScore even though the fact that -for example -an actor played a murderer does not contribute to a negative POV about him.
The second subcase concerns parts of articles that are directly about the target, but not relevant for POV. The article may describe negative events that happened to the target, e.g., "Roosevelt contracted . . . polio which resulted in permanent paralysis." Again, this will decrease the POVScore of the article even though the information reports something negative about the circumstances of the person's life that will not affect a reader's POV towards the person in a negative way.
An even subtler problem occurs if positive or negative words occur in a sentence that is directly relevant for POV towards the target, but these positive or negative words are in the scope of another word that reverses their meaning (cf. (Kessler and Schütze, 2012) ). For example, the statement: John started a war on violence against women supports a positive POV towards John even though most of the words in the statement are negative words.
The immediate effect of the shortcomings of a BOW-based feature representation is an incorrect estimation of absolute POV. However, since these effects are somewhat random and will in most cases not affect Arabic and English to the same extent, the BOW problem can also give rise to incorrect POV differences.
In our data set, this is the reason that our system does not correctly predict the POV difference for Mohamed Bouazizi, the Tunisian who is credited with starting the Arab Spring (see data point marked "Bouazizi" in Figure 3 ). The system prediction is -.217 whereas the true score is .333. The problem with this pair of articles is that Bouazizi is described as a mostly positive person in both languages, but the circumstances of his life are described as tragic. Since our system does not distinguish between sentences that are directly relevant about the target vs. those that are not, this causes an incorrectly estimated POV difference.
A second example is Moutanabbi, a famous Arabic poet (system score: .034, truth: −1.00, data point marked "Moutanabbi" in Figure 3 ). His English article is positive, but his Arabic article is even more positive, hence the truth score of -1.00. The Arabic article is not handled well by a BOW representation for similar reasons as for Bouazizi. In particular, it contains poems about negative phenomena like mudslinging and sadness; and it describes the negative behavior of fellow poets towards Moutanabbi -this is negative, but will not create a negative impression of Moutanabbi in the mind of the reader.
There is one positive aspect of simplistic BOW representations. A potential concern is that the annotation of POV could be affected by annotator bias. Annotators have their own POV and even though we explicitly ask them to base their annotations solely on the content provided, there is a danger that they will be influenced by their personal views. However, in a BOW model this is not a problem: potentially incorrect annotations may contribute noise, but no systematic biases will be introduced. For example, even if an annotator is sympathetic with a murderer and the resulting annotation could mislead a classifier into believing that "murderer" is a positive word, there will be other annotations containing "murderer" that will counterbalance the incorrect annotation.
Note that for POV differences, personal annotator POV is less of a problem. We can expect a good annotator to provide a high-quality assessement of POV differences because a relative judgment about two articles is not in conflict with one's own personal views.
Related Work
Sentiment analysis (Pang and Lee, 2008 ) is mostly concerned with subjective language. However, the classification of objective language into positive vs. negative might also be considered sentiment analysis since the two tasks have a similar structure and face similar challenges.
Many papers have studied sentiment analysis in the news domain. Although this domain mainly contains objective content, subjectivity is also found to some extent, e.g., in editorials. Most previous work on sentiment analysis of news has ignored objective content. For example, Wiebe et al. (2005) released the Multi-Perspective Question Answering (MPQA) corpus. This corpus has detailed manual annotations of a set of 535 news articles. The corpus separates subjective and objective expressions. It has some information about objective content (such as the source and the target of the objective speech), but only has sentiment information about the subjective content. Our annotated corpus is different because it is concerned with objective language. Our task requires different annotation guidelines and, in general, a different setup for the annotation process compared to work on sentiment analysis. Balahur et al. (2010) , Abdul-Mageed and Diab (2011) and Balahur and Steinberger (2009) try to distinguish between positive and negative sentiment vs. good and bad news. Good and bad news are considered objective information and excluded from the classification process. In contrast, our method deals with good and bad objective information in the classification step.
Some prior work has classified financial news according to polarity. Some papers limit their classification to the subjective content of the news (e.g., (Agic et al., 2010) ); other papers have classified objective content as well (Ahmad, 2006; Devitt and Ahmad, 2007; Shtrimberg, 2004) . For example, Shtrimberg (2004) proposed an approach to classify news stories about companies as positive or negative. His classifier learned from a corpus where every news story about a company is labeled based on its impact on the future price of its stock. However, impact on price is different from positive/negative. For example, bad economic news can have a positive impact on stock prices if investors think it will make the Federal Reserve more likely to launch another round of quantitative easing. Our approach generates a score that indicates the POV of the article toward the subject matter and that is not directly related to the impact such information might have on the financial markets.
Another topic related to POV is media bias Shapiro, 2005, 2006) . Some studies on this topic investigate bias in Wikipedia. Herzig et al. (2011) propose a novel annotation scheme as a basic step towards an automatic machine learning system to detect biased language in English Wikipedia. The scheme has multiple levels of bias tagging: the intra-sentential level, which includes polar-phrase, weasel, repetition, and personal-tone, and the sentence and entry level. The proposed scheme was applied to a set of articles from the service providers category in Wikipedia. Annotation categories distinguished between biased language and unbiased language. The authors conducted their annotation scheme based on the articles which explicitly violate the NPOV principle. Our approach studies POV differences under the assumption that Wikipedia articles mostly adhere to the NPOV principle and do not use biased linguistic expressions.
A line of research related to POV is work on perspectives and viewpoints Paul et al., 2010) . Most of this work uses Bitterlemons, a corpus of 594 articles each of which is written either from an Israeli or from a Palestinian perspective. Perspective classification Greene and Resnik, 2009; Klebanov et al., 2010) and modeling (Ahmed and Xing, 2010; Hardisty et al., 2010 ) then attempts to automatically detect the perspective of an article. Perspective and positive/negative POV are related, but different concepts; e.g., the sentences "political prisoners are released in Hamas deal" and "parties discuss new construction in Judea and Samaria" are both neutral or positive, but indicate different -Palestinian vs. Israeli -perspectives. In addition, much of the content of the Bitterlemons corpus is subjective -66% of sentences according to . In contrast, we address the problem of identifying positive/negative POV in objective language. Finally, the computational work on Bitterlemons is mostly on the document level whereas the measures we propose are based on sentences. Massa and Scrinzi (2011) describe Manypedia, a web tool that supports comparing articles on the same subject in Wikipedia versions of different languages. They define the linguistic point of view as the potential difference in POV between Wikipedia articles from different languages due to the isolation of editor communities of these language versions. The tool provides users with multiple options such as translating the articles using Google Translate, extracting the most frequent words and showing information about editing of the article (e.g., total number of edits and editors). In contrast to our approach, Manypedia does not aim to provide automatic NLP analysis functionalities.
Conclusion and Future Work
The comparative analysis of differences -be they subtle or conspicuous -in the evaluation of particular subject matters is of great importance in the social sciences. The method we propose in this paper has two advantages. By choosing a relative instead of an absolute approach we avoid the old and still unsettled problem of defining an objective, neutral standard; and by taking a statistical classification approach, we provide an automatic method suitable for the analysis of large amounts of text.
Future work. We would like to address two problems in future work. First, our error analysis showed that most errors in predicting POV difference were due to our simple representation of sentences: bag of words. We would like to use more sophisticated representations that take into account the scope of positive and negative words; and also language understanding methods that can detect what a statement is about -the target itself or something not directly related to the target.
Second, we pointed out that there seem to be cultural differences in the magnitude of absolute POV. In particular, we found that international personalities are viewed in more positive light in the Arabic Wikipedia than in English. This means that there are at least two possible reasons for a POV difference: it can be due to a generally lower or higher level of absolute POV in one language; or it can be due to a genuinely different evaluation of a personality in two Wikipedias. We plan to distinguish these two different kinds of POV difference in future work.
